The Impact of Parental Incarceration on the Physical and Mental Health of Young Adults WHAT'S KNOWN ON THIS SUBJECT: Although a growing body of literature suggests links between parental incarceration and negative child outcomes, research that uses representative US samples and focuses on health outcomes is limited.
WHAT THIS STUDY ADDS: Using a nationally representative US sample, we examined the association between parental incarceration and young adult mental and physical health outcomes. Results suggest childhood exposure to parental incarceration is associated with increased risk of long-term health problems. abstract OBJECTIVES: We investigated the relationship between parental incarceration history and young adult physical and mental health outcomes using Wave 1 and Wave 4 data from the National Longitudinal Study of Adolescent Health.
METHODS:
Dependent variables included self-reported fair/poor health and health diagnoses. The independent variable was parental incarceration history. Cross-tabulations and logistic regression models were run.
RESULTS:
Positive, significant associations were found between parental incarceration and 8 of 16 health problems (depression, posttraumatic stress disorder, anxiety, cholesterol, asthma, migraines, HIV/AIDS, and fair/poor health) in adjusted logistic regression models. Those who reported paternal incarceration had increased odds of 8 mental and physical health problems, whereas those who reported maternal incarceration had increased odds of depression. For paternal incarceration, with the exception of HIV/AIDS, larger associations were found for mental health (odds ratios range 1.43-1.72) as compared with physical health (odds ratios range 1.26-1.31) problems. The association between paternal incarceration and HIV/AIDs should be interpreted with caution because of the low sample prevalence of HIV/AIDs.
CONCLUSIONS:
This study suggests exposure to parental incarceration in childhood is associated with health problems in young adulthood. Extant literature suggests underlying mechanisms that link parental incarceration history to poor outcomes in offspring may include the lack of safe, stable, nurturing relationships and exposure to violence. To prevent poor health in offspring of the incarcerated, additional studies are needed to (1) confirm the aforementioned associations and (2) assess whether adverse experiences and violence exposure in childhood mediate the relationship between parental incarceration history and offspring health problems. Pediatrics 2013;131:e1188-e1195
With more than 2.3 million individuals in the correctional system, the United States has the highest incarceration rate in the world (750 per 100 000 or 1 in every 100 adults). [1] [2] [3] According to the Bureau of Justice Statistics at midyear 2007, 52% of state and 63% of federal inmates reported being parents to an estimated 1.7 million children (2.3% of US children younger than 18). 4 Given that most prisoners are eventually released, a large population of former prisoners exists 5 and many of them are parents. Because data on children exposed to parental incarceration (PI) and parents with incarceration histories is not routinely tracked by federal, state or local agencies, 6, 7 there is a dearth of information on lifetime burden and impact. Wildeman, 8 however, suggests "parental imprisonment has emerged as a novel, and distinctly American, 'childhood risk'" concentrated among blacks and the low educated and estimates the comparative risk of exposure for blacks and whites born in 1990 to be 25% vs 4%.
A considerable body of research describes the physical and mental health consequences of incarceration on individuals. [9] [10] [11] [12] [13] [14] [15] [16] Increased risk of health problems in former prisoners may be attributable to circumstances before and during incarceration, as high proportions of individuals with criminal justice contact come from backgrounds of economic and social disadvantage, exhibit high levels of risk behaviors, experience comorbid mental health problems, and are exposed to infectious diseases during incarceration. Additionally, this population faces challenges with respect to accessing needed health care services before, during, and after incarceration. Although studies may not have consistently or fully accounted for possible confounders, extant research that has adjusted for sociodemographic differences and other risk factors indicates that jail and prison inmates have a higher burden of most chronic medical conditions in comparison with the general public. [17] [18] [19] [20] A growing, interdisciplinary body of literature likewise suggests childhood exposure to PI is associated with an array of negative outcomes. PI has been linked to increased risk of economic disadvantage, residential mobility, primary caregiver disruptions, exposure to nonbiological parent figures, and stigma. 7, [21] [22] [23] Also, although limited research exists on links between PI and child maltreatment, one study of children investigated for maltreatment indicated exposure to PI increased children' s risk for experiencing violence in the home, multiple types of violence, and elevated posttraumatic stress symptoms. 24 Such experiences in the absence of safe, stable, and nurturing relationships and environments can increase vulnerability during key developmental periods. The literature on adverse childhood experiences and child maltreatment has indicated that such exposures increase risk of shortand long-term physical and mental health problems. [25] [26] [27] [28] [29] [30] [31] [32] Although studies on adverse childhood experiences have demonstrated a clear connection between accumulation of adversities and health outcomes, [25] [26] [27] they tend to rely on an approximate measure of PI (ie, incarcerated household member) and rarely focus on PI-specific risk.
The extant health related literature on PI impact on offspring suggests PI is a marker for risks in the child' s environment (eg, substance abuse; intimate partner violence) 33 and that offspring outcomes may be both directly influenced by PI and influenced by the conditions of high adversity that PI-affected children live in before, during, and after a parent' s incarceration. 34 PI may directly or indirectly influence chronic, severe, or prolonged exposure to stress. According to Shonkoff and Garner, such stress in the absence of protective factors is toxic. Exposure of the body' s stress response system to the aforementioned types of stimuli can disrupt brain circuitry and metabolic systems during sensitive developmental periods, resulting in anatomic changes and/or physiologic dysregulations that subsequently influence development of impairments and chronic stress-related physical and mental illnesses. 35 In addition to impaired stress response ability, other factors, such as stigma associated with incarceration-related health conditions (eg, HIV/AIDS, substance abuse, depression) and violence victimization (eg, intimate partner violence, incarceration related sexual assault), may affect a previously incarcerated parent' s ability to manage health care needs for themselves and their children. Furthermore, health risk may be directly imparted to offspring via infectious diseases acquired or exacerbated during a parent' s incarceration. Rosen et al. suggests that although literature on long-term implications of incarceration on former prisoners is not well developed, public health implications based on available evidence is troubling. 36 Likewise, on the basis of what we know about the experiences of children of the incarcerated, we suspect the long-term public health implications of PI on offspring could also be significant.
Most available literature on mental disorders in the offspring of the incarcerated focuses on behavioral disorders in children and adolescents 37,38 ; although several studies include young adults. 39, 40, 41 Published research on young adult mental health, however, with a rare exception, 42 has relied on small, nonrepresentative, non-US samples. 38 With respect to physical health, we are aware of one recent study that indicates an association between PI and obesity. 43 The current study thus aims to extend the literature by determining the ARTICLE PEDIATRICS Volume 131, Number 4, April 2013 e1189 comparative prevalence of physical and mental health conditions in a nationally representative sample of young adults who were and were not exposed in childhood to parental incarceration. We hypothesize rates of health problems will be higher for individuals with a history of PI. Additionally, although there are more incarcerated fathers than mothers, mothers are more frequently primary caregivers before incarceration; whereas fathers are less likely to live in the same residence as their children immediately before incarceration. 44 Furthermore, some researchers suggest the effects of PI may be more negative for mothers with incarceration history as compared with fathers with such history. 7, 45 We thus assess prevalence of health conditions in offspring by the gender of the incarcerated parent. We hypothesize the prevalence of problems will be higher for individuals who report maternal as compared with paternal incarceration history. The second aim of this study was to assess whether a parent' s incarceration history is predictive of health status in adult children, after controlling for factors known to affect the prevalence of health outcomes. PI may directly and indirectly influence the health of children (via pathways associated with adversity and violence exposure). As a first step in investigating this relationship, we examine whether there is a relationship between PI history and health outcomes. Additionally, based on research that suggests the impact of incarceration is worse for women and their children, 7, 45 we hypothesize that maternal incarceration will be more strongly associated with poor health outcomes in young adult children than paternal incarceration.
METHODS

Participants
The current study used data from the National LongitudinalStudy of Adolescent 
Measures
Parental Incarceration
The present analysis focused on lifetime history of maternal and paternal incarceration. Respondents were asked whether their parents (including parent figures) had "ever spent time in jail or prison." Given that a small subgroup of individuals reported nonbiological parent figures and the subgroup prevalence rates of PI were low, we focused the analysis on biological parents. Father incarceration and mother incarceration dummy variables and a 4-category PI variable (ie, neither parent, father only, mother only, and both parents) were constructed for different models.
Health Conditions
In Wave 4 of the Add Health survey, respondents were asked "Has a doctor, nurse, or other health care provider ever told you that you have or had" (1) cancer, (2) high blood cholesterol, (3) diabetes, (4) heart disease, (5) asthma, (6) migraines, (7) depression, (8) anxiety, (9) epilepsy, (10) attention-deficit/ hyperactivity disorder, (11) HIV/AIDS, and (12) hepatitis C. Responses were yes or no. Respondents were also asked "In general how is your health?" Response categories ranged from excellent to poor. We constructed a dichotomous variable, comparing fair/poor to excellent/very good/good. Last, we included a dichotomous indicator of obesity.
Sociodemographic Factors
Several sociodemographic factors collected during Wave 1 of Add Health that are commonly known to be associated in the literature with health outcomes were included to control for potential confounders. These sociodemographic factors included race/ethnicity (white, Hispanic, black, and other), gender, grade (to capture cohort effects), whether the respondent was foreign born, 3 forms of child maltreatment (emotional abuse, physical abuse, and sexual abuse), family structure (2 biological parents, 2 parents: 1 biological, single parent, or other), mother and father educational attainment, mother and father alcoholism, and family receipt of public assistance.
Statistical Analysis
Descriptive analyses were conducted to obtain the prevalence of each condition. Next, cross-tabulations with x 2 tests were run to determine whether parental incarceration history was associated with the health conditions. Last, a series of logistic regression models were run for each health condition with PI and potential confounders. Model 1 included a dummy variable for "Father Incarceration" (reference group: father never incarcerated). Model 2 included a dummy variable for "Mother Incarceration" (reference group: mother never incarcerated). Model 3 included the categorical PI variable (reference group: neither parent incarcerated). All analyses were performed using Stata SE version 10 (Stata Corp, College Station, TX), which allows for the control of survey design effects of individuals clustered within schools and stratification by geographic region. Poststratification weights were applied to generate nationally representative estimates.
RESULTS
The prevalence of any PI was 12.5% with the 95% confidence interval (CI) of 11.3% to 13.8%. The distribution of incarceration status by category was: neither parent (87.5%, 95% CI: 86.2%-88.7%), father only (9.9%, 95% CI: 8.9%-10.9%), mother only (1.7%, 95% CI: 1.4%-2.0%), and both parents (0.9%, 95% CI: 0.7%-1.2%). A significant association was found between race and PI. Black and Hispanic individuals had the highest prevalence of PI, 20.6% and 14.8%, compared with 11.9% for white individuals and 11.6% for those classified as other. Pairwise comparison indicated the black and white prevalence rates were significantly different. As indicated by Table 1 , there were relatively low rates of chronic physical health problems (eg, cancer, diabetes, and heart disease were ,5%) as compared with mental health-related problems (eg, depression and anxiety were 13.0% to 16.4%) reported by these young adults. The most prevalent physical health conditions were obesity (39.5%), asthma (15.1%), migraine (14.8%), and hypertension (11.1%). Fewer than 10% of the sample rated their overall health as fair/poor. Table 2 , bivariate analyses indicate PI was significantly associated with 8 of the 16 health conditions (heart disease, asthma, migraines, depression, anxiety, posttraumatic stress disorder [PTSD], HIV/AIDS, and fair/poor health). With the exception of heart disease and HIV/AIDS, individuals who reported neither parent had an incarceration history had the lowest prevalence rates of these 8 health conditions. Individuals who reported father incarceration only had the highest prevalence rates of 3 of the 8 health conditions (heart disease, HIV/AIDS, and fair/poor health); whereas individuals who reported mother incarceration only were highest on 2 conditions (depression and anxiety) and individuals who reported incarceration of both parents were highest on 3 conditions (asthma, migraine, and PTSD).
As shown in
Results of individual logistic regression models by parent gender, models 1 and 2, which adjusted for confounders (see Table 3 ) are as follows: father incarceration was significantly associated with 5 health conditions (asthma, migraine, depression, PTSD, and anxiety) and mother incarceration was significantly associated with 1 health condition (depression). In model 3, which included the categorical PI variable, father incarceration only was significantly associated with 8 health conditions (high cholesterol, asthma, migraine, depression, PTSD, anxiety, HIV/AIDS, fair/poor health) with odds ratios ranging from 1.26 to 4.05; mother incarceration only was associated with 1 condition (depression); and incarceration of both parents was associated with 1 condition (obesity). For those who reported father incarceration only, their odds of having migraines, high cholesterol, asthma, and fair/poor health were approximately 1.3 times (P # .05) the odds for those who reported no PI. Likewise their odds of HIV/AIDs and mental health problems were 4 times (P #.05) and 1.4 to 1.7 times (P #.01 or P #.001) the odds for those who reported no PI.
Alternatively, for those who reported mother incarceration only, their odds of depression were 1.6 times (P # .05) the odds for those who reported no PI. We also tested whether the associations of health conditions with PI varied by race. We added to model 3 the interaction terms between PI and race and did not find significant interactions in general. So we chose not to include those interaction terms in model. offspring of individuals with incarceration histories could mirror the experiences of their parents whom research has shown experience higher rates of morbidity and mortality than the general population.
DISCUSSION
The findings of this study partly supported our hypotheses. We hypothesized that individuals with a history of PI would have higher prevalence of health problems. Our findings support this in general, but were counterintuitive with respect to the relative burden of maternal and paternal incarceration on the health of offspring. On the basis of a growing body of literature on the impact of maternal incarceration, we hypothesized a negative relationship between PI and health would more strongly be found among those reporting maternal as compared with paternal incarceration history. Paternal incarceration, however, was found associated with a greater number of health outcomes than maternal incarceration. Also, paternal incarceration was found to be associated with both physical and mental health problems, whereas maternal incarceration was found associated only with poor mental health.
For paternal incarceration, with the exception of HIV/AIDS, larger associations were found for mental health as compared with physical health outcomes. Caution should be taken in understanding the significance of the finding related to HIV/AIDS, given its low overall sample prevalence and wide CI. If this is a true association, it may be related to paternal HIV/AIDS status and other risk factors related to father absence. Given the high correlation between HIV/AIDS and incarceration, increased odds of HIV/AIDS in offspring could come from perinatal transmission. However, social factors may also explain this relationship. Although separation of parents and children is by definition expected during incarceration, these parents are at increased riskfor parental absencebefore and after incarceration. Parental absence may increase odds of low parental monitoring and supervision, which in turn may increase the likelihood of risky behaviors associated with HIV/AIDS (eg, substance abuse, early sexuality). Additionally, fatherabsenceandthepresence of father surrogates have been shown to place children at increased risk of all forms of maltreatment, including sexual abuse by nonrelated males. [47] [48] [49] [50] Maltreatment in turn has been linked to behaviors and experiences (eg, mental health and substance abuse issues, early sexuality, risky sexual behaviors) that increase risk of contracting HIV/ AIDS. [51] [52] [53] Further studies are needed to (1) confirm the potential association between PI and offspring HIV/AIDS status and (2) identify underlying mechanisms.
Maltreatment, although controlled in the present analysis, may play a strong explanatory role for many of the health outcomes. Thus, our next step will be to explore other potential explanatory or mediational factors, such as maltreatment. Links between PI, child maltreatment, and peer victimization may also explain the stronger associations between PI and mental health outcomes as compared with physical health outcomes. Given that maltreatment and peer victimization have been linked to poor mental health, it is plausible that the association between PI and health outcomes may be partially explainedby thesefactors.Thus, findings of the current study suggest the need for additional research on mechanisms linking PI to both physical and mental health outcomes to identify whether PI is linked to childhood adversity and violence-related factors and to identify modifiable factors that can prevent or reduce the likelihood of poor mental and physical health.
The current study contributes to a growing literature on the long-term collateral damage of incarceration on children of individuals with a history of incarceration. The findings should, however, be discussed within the context of limitations. First, PI, measured retrospectively, may be underestimated because of recall bias, lack of awareness, or stigma. Some individuals may not have knowledge of, whereas others, owing to social desirability, may not disclose a parent' s history. Second, accounting for timing of health problem onset was not possible, as most outcomes examined in this study were not measured in earlier waves of Add Health.
Additionally, there were a number of issues related to prevalence rates that may have influenced the results. First, the low prevalence of maternal incarceration in this sample could lead to lack of power in detecting significant associations between maternal incarceration and health problems. This may explain why more associations were found between paternal, as compared with maternal, incarceration history and health problems, although we hypothesized otherwise. Second, the prevalence of several diseases, such as cancer, heart disease, and hepatitis are low for young adults, thus there may not have been enough power to detect significant associations between PI and these outcomes. This, however, does not rule out the influence of PI history on such outcomes, as significant associations may emerge in later developmental stages when prevalence rates are typically higher. Last, prevalence rates may have been underestimated because of racial disparities in access and use of health care, which may affect reports of diagnosed health problems among racial minorities.
With respect to survey items, although well known, some measures lack specificity, which may result in misspecified prevalence rates. For example, in this young population, the expected prevalence of heart disease would be higher if the definition of heart disease included arrhythmia, but lower if it specified coronary heart disease. Also, detailed information on the construction of obesity was not available. With respect to PI measures, information on parental offenses was not available and it was not possible to disentangle jail and prison exposures. Logistic regression models adjusted for confounders, however, several factors, including childhood exposure to intimate partner violence were not available for inclusion. Furthermore, because key variables were measured at wave 4 and models could not include all potential confounders, causality cannot be inferred.
Even in the context of these limitations, findings suggest the impact of incarceration on health may be transmitted to offspring. Given the large numbers of parents and children affected by incarceration in the United States, additional research is needed to specify the impact of PI, the influence of incarceration-related characteristics (eg, frequency, lifetime duration), and underlying mechanisms that may influence development of long-term health problems. Such knowledge can inform prevention and intervention efforts, which mayhelp reduce the overall burden of incarceration on health.
